The "hazards" of extrapolating survival curves.
It is widely recommended that health technology appraisals adopt a lifetime horizon to assess the relative costs and benefits of an intervention. However, most trials or clinical studies have relatively short follow-up periods, with the event of interest not occurring before the end of the study for many subjects. In such cases, survival analysis using parametric models can be used to extrapolate into the future. To assess the accuracy of survival analysis in projecting future events beyond the sample estimation period. Using a previously published comparison of 2 alternative hip replacement prostheses based on 8 years of data as a case study, we extend the data set to include 8 years more data. Using the new data, the parametric assumptions of the previous study and its success in predicting the outcomes are assessed. The extended data set casts doubt on the previous study's findings. The failure curves of the 2 prostheses now cross, and the proportional hazards assumption no longer holds. Extrapolations from the original data set yielded very good predictions for one prosthesis for the full 16 years but were much poorer for the other, even when the proportionality assumption was relaxed. Care should be taken when extrapolating treatment benefits for new technologies early in their life cycle based on observational or randomized controlled trial data sources. This case study reveals that predictions of prosthesis failure based on a short follow-up period were inaccurate compared with those after a longer period of follow-up.